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Training Physical Science Teachers 


The relation of high school chemistry 
and physics to the college courses is what 
might be called a “perennial subject.’ | 
do not recall a teachers’ conference tliat 
I have attended where this subject, in 
some form, was not up for consideration. 
Its discussion seems to have become a 
ritual. We meet once a year and pledge 
our allegiance to certain academic ideals, 
and then go home and try to live up to 
them—that is, more or less. 

The requirement of college training 
for teachers of high school sciences has 
been frequently attacked. There are some 
who contend that no college courses 
should be required at all. High school 
texts are ample, and all that is necessary 
is that the teacher should be able to fol- 
low them intelligently. The reply to this 
is immediately forthcoming. If high 
school chemistry is to be a preparation 
for college work, it is highly desirable 
that the teacher should know just what 
his students are being prepared for. On 
the other hand, it is argued, college 
courses differ with different institutions. 
For which one should the student be 
pointed? In reply I should say, no one 
in particular. All too often the high 
school teacher loses sight of the objec- 
tive in high school chemistry. He tries 
to anticipate the college course by giving 
college work in high school, but with re- 
duced thoroughness and vigor. His sole 
idea seems to be that his students should 
make good records in college. As should 
be expected, students trained in this way 
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frequently make poor showings in col- 
lege. All the novelty and freshness of 
the latter course has been sacrificed. I 
believe, very firmly, that the high school 
course should not be an undersized col- 
lege course; on the other hand, it should 
be organized along other lines, with ob- 
jectives that are quite different. I think 
that the fundamental purpose of the high 
school course should be to give the stu- 
dent accurate and scientific information 
about the contact of chemistry with mod- 
ern industrial life. Now how does col- 
lege training help in such a course? In 
many places. The teacher should know 
the fundamenal theories of his science, so 
that he can think straight and make no 
mistakes in expla‘ning processes to his 
class. It is simply the old dictum, that a 
teacher must know more than he teaches. 

Next, the question comes up, cannot 
the teacher obtain this background of 
chemical information in other ways than 
attending college? Books and other forms 
of literature are available, and the earnest 
teacher should have no trouble in em- 
ploying his time profitably. But, as all 
of us know, isolation is seldom produc- 
tive of scholarship. A man in college, 
taking advantage of the facilities of class 
room, laboratory and library, develops 
much faster than the individual worker. 

A further objection to placing an un- 
trained man in charge of a course is that 
he is almost sure to develop a limited 
perspective. Topics that particularly in- 

( Continued from page 8 ) 
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ONE GOOD TURN 


Each time we pay the expense of pub- 
lishing an issue of this Journal we be- 
come more impressed with the whole- 
hearted cooperation and interest shown 
by our advertisers. A glance back over 
the previous issues will show how con- 
sistent they are. We are pleased to wel- 
come new advertisers to our group for 
it is largely the advertisers that meet the 
expense of this publication. We would 
like for them to know that the readers oi 
“The Illinois Chemistry Teacher” read 
their advertisements and appreciate their 
support. The easiest way to do it is to 
mention this Journal when you send 
them your order for the usual goods you 
buy. Should you wish to send them a 
brief note separately, they would appre- 
ciate that too. We have met the mana- 
gers and advertising agents of nearly all 
these companies and have found them to 
be people quite friendly to the work of 
our Association and people you would 
like to know and do business with. 


THE URBANA CONFERENCE 


The coming High School Conference 
at Urbana affords Illinois science teach- 
ers another opportunity of meeting to- 
gether, getting acquainted, and at the 
same time profiting from a well-balanced 
program. Undoubtedly both Allen R. 
Moore of Ciero and H. P. Leighly of 
Rantoul have spent considerable effort in 
planning the program and are to be com- 
plimented on their good work. However 
we must not forget the work of Glen 
Tilbury of Urbana in arranging our re- 
gular luncheon. There seems to be no 
substitute for eating together as a means 
of “breaking the ice,” getting people ac- 
quainted and fostering the spirit of 
friendliness. As we are all anxious to 
meet more of our fellow teachers and get 
better acquainted, why not make it a 
point to do so at the luncheon. Quite 
often the contacts we make at a meeting 
such as this are of as much professional 
value as what we get from the regular 
program. So let us all plan for the lun- 
cheon together at Newman Hall and 
make it an even greater occasion than 
that of last year. 


Dr. W. A. NOYES HONORED 


The Priestley Medal, awarded by the 
American Chemical Society for oustand- 
ing achievement in chemistry, went this 
year to Dr. William Alfred Noyes, whose 
work on determining the atomic weight 
of chlorine, studies of camphor and its de- 
rivatives, and contributions to the electro- 


chemical theory of valence (the bonds by | 


which atoms are held together in chemi- 
cal conpounds) called forth the signal 
commendation of his colleagues. Doctor 
Noyes is seventy-seven, a short, thin 
man pedagogical in manner. Following 
the War he became intensely interested 
in peace movements, published a series of 
pamphlets at his own expense urging 
scientists to take the lead in bringing 
about world amity. 

Last week, responding to the award of 
the Priestley Medal, he declared: 

“The two outstanding problems to be 
solved by our generation are the abolition 
of war and a better distribution of the 
products of our industries.” 1 
1 Literary Digest 120:16 August 31, 1935 
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_1S SCIENCE SERVING THE MASSES 


When we note the relatively small 
number of students in high school that 
select science as a major and particular- 
ly the few enrolling in the physical 
sciences, we raise the question of what is 
wrong in science education. Science 
principles and applications, factual rela- 
tionships, and understandings are just as 
interesting, far more challenging, and 
often more closely related to the life of the 
student than much of what he otherwis> 
studies. Students are not prejudiced 
against it. They admire the achieve- 
ments of science in the industrial fiela 
and talk about them. But they fail to 
elect a science course because they do 
not recognize its value to themselves. 
Quite often their judgment is based upon 
the experience of a friend who has taken 
the science course. The friend may hav: 
been one of those average individuals 
for whom the course may not have been 
designed and who consequently did not 
get enough value or satisfaction from 
it to recommend it highly to his fellows. 


Is is true that science as generally 
taught does not meet the needs of the 
masses? Surely chemistry, for example, 


is not just for the student who intends to 
speciallize in science in college or is 
aiming at a profession requiring a know- 
ledge of chemistry such as medicine or 
dentistry. It would scarcely be justified 
on this basis in many schools as so few 
are in this group. Chemistry can offer 
great values, both practical and cultural, 
to every individual. The 90% who do 
not take chemistry in college are entitled 
to consideration and should also be 
served according to their needs. For- 
tunately educators are beginning to 
recognize the science needs of the great 
mass of high school students and are em- 
phasizing greater life values. The short- 
comings of the teacher training work are 
being noted and better professional 
courses are being developed. Is is obvi- 
ous that teachers of science who have 
received all their training in colleg? 
courses designed to meet the needs of in- 
dustry or research workers in the science 
field are distinctly handicapped when 
they in turn attempt to teach a high 


school group of varying interests, 95% 
of whom will not take a college course 
in that subject. As teachers are apt to 
teach somewhat as they have been 
taught, they are likely to fail with such 
a background of training co interest the 
average high school student. More pro- 
fessional courses are needed that have 
been developed by teachers in close con- 
tact with the high school field. Every 
step in this direction, whether in college 
or university, should receive the hearty 
endorsement of every science teacher. 


REDUCING COSTS OF SCIENCE SUPPLIES 


As science teachers we have been 
faced for several years with the problem 
of making a very limited sum of money 
buy all the supplies for our departments. 
While we are still interested in lower 
costs it seems appropriate to note some 
of the ways in which we could cooperate 
to lower them. 


It is doubful if many of us recognize 
the needless expense we place upon 
supply companies, expense which in turn 
must be added to the cost of goods which 
all must buy. For example, if orders are 
made out carefully from a catalog with 
the catalog number and exact specifica- 
tions, the company can in a short tim> 
estimate the cost. Even the competing 
companies can more easily bid on the 
same order as they keep at hand their 
own corresponding numbers for similar 
items. The saving in time for the comp- 
any means a saving in cost which when 
totaled for all orders represents a con- 
siderable sum. 


The cost of handling each order 
and routing it through the plant is no 
small item. It is for this reason that 
orders for less than one hundred dollars 
should not be divided among two or 
more supply companies. When such 
orders are divided among five or six 
companies, as frequently happens, the 
cost of handling is so out of proportion t» 
the actual cost cf the goods that the cost 
of science supplies in general is necessari- 
ly increased. 

JOHN C. CHIDDIX. 
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The following facts submitted by Mr. E. W. 
Powers of Bloomington, who is executive secre- 
tary of the recently organized Illinois Teachers 
Protective Association, indicates a new trend in 
teacher activity and one to be hlghly commend- 
ed. The saving through cooperative buying of 
such services as are indicated is quite substan- 
tial and reflects much credit upon those who 
have given of their time and energy for our 
mutual advantage. The Editor. 


The Illinois Teachers Protective 
Association, a non-profit corporation, has 
been organized with the purpose of pro- 
curing for its members from various in- 
surance companies, all kinds of protective 
services by means of group bargaining. 
In many cases a large association can get 
group discounts—in all cases the pat- 
terns of policies will be adapted to teach- 
er needs, and the time of payments made 
to suit teacher convenience. Services to 
be included are pension-annuities in flexi- 
ble units of various sizes, hospitalization 
funds, last illness and burial funds, all the 
standard forms of life insurance, auto in- 
surance, and fire insurance. Furthermore, 
the association aims to foster credit 
unions, promote movements for increased 
state pensions for teachers, longer tenure 
for teachers, and improved conditions in 
general for teachers wherever and when- 
ever their influence can be effective. 


The studies of Mr. Grimm, Research 
Director under direction of Secretary R. 
C. Moore and an Insurance Committee of 
the Illinois State Teachers Association, 
the reports of Superintendents Melton, 
Jordan and Loos in the City Superintend- 
ent Association on insurance have been 
relied upon for underlying data. The ex- 
perience of Protective Service Divisions 
of State Teachers Associations outside of 
Illinois has been drawn upon. 


Annual dues for those belonging to 
the Illinois State Teachers Association 
are $1, for others $1.50, but membership 
is limited to those engaged in educational 
work. This permits lower prices in thos2 
cases where teachers are a preferred risk. 
Teacher representatives elected by fel- 
low members or recommended by Super- 


TEACHERS PROTECTIVE ASSOCIATION 


intendents, Principals or Club and Fed- 
eration Officers will present these ser- 
vices to their colleagues at small fees— 
thus lowering acquisition costs. 


The officers are as follows: president 
Monroe Melton, superintendent of 
schools, Normal, Illinois; vice president, 
William Harris, superintendent of 
schools, Decatur, Illinois; E. W. Powers, 
executive secretary, formerlly superin- 
tendent of schools at Fairbury, Watseka 
and Petersburg; superintendent V. L. 
Nickell of Champaign, Illinois and Ray 
Graham of Mason City. These officers 
will serve as the first directors and apply 
for a Charter. 

An Advisory Board of at least 20 
members, preferably more, will advise as 
to general policies, types of service. 
modes of presenting the same; in fact 
they will advise along any line they deem 
important. This Advisory Board which 
is not yet completed, includes officers of 
The Illinois State Teachers Association. 
Division Officers, Faculty Members from 
the University of Illinois, Superintend- 
ents, Principals, Classroom Teachers and 
County Superintendents. Some 20 of 
these educational leaders have already 
written their consent to serve. A list 
will be published soon when more of th- 
territory is represented. At present the 
organization is centerd in central and 
northcentral Illinois. About 500 mmbers 
were enrolled in the East-central Division 
at the Champaign meeting of October 11. 
This Division also adopted the following 
resolution : 

That this Division endorse the Illinois 
Teachers Protective Association, a non- 
profit organization, officered and advised 
by school men and women, which seeks 
to secure for teachers on a preferred basis 
all kinds of protective services, by means 
of group bargaining: and we recommend 
the Illinois State Teachers Association 
give this protective Association endorse- 
ment and support. 


Insurance as a safe investment has 
rapidly grown in favor with the public 
which during the past five years has 
learned some expensive lessons. 
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Champaign High School 


The numerical problem is not given 
its due credit for excellent educational 
value. In the hurry of supervising one 
hundred or more chemistry students, pre- 
paring for laboratory and demonstra- 
tions, checking notes and reports, and 
grading quizzes, we are apt to neglect the 
usefullness of a properly selected set of 
problems. A habitual program requires 
time both to prepare and to grade, but l 
believe that in clinching facts, in train- 
ing in methodical thinking, in developing 
an ability to follow through a Jine of reas- 
oning, they are without a peer as an edu- 
cational tool. Their efficiency, though, 
depends on their method of use. It is the 
habitual weekly program that counts. 
Merely to state that tomorrow take the 
five problems at the close of the chapter 
will probably be time wasted. The pro- 
gram must be definite and must be one 
you know the student can accomplish. 

Nearly thirty years ago, one of our 
great American teachers said “The work- 
ing of problems in considerable numbers 
by individual students seems to be an 
exercise too often neglected. This is 
acknowledged to be a valuable aid in en- 
forcing the quantitative character of 
every chemical change, and in holding 
the pupil’s attention on, and making him 
familiar with combining weights and 
their use. More difficult problems, con- 
cerned with the calculation of molecular 
and atomic weights, and other allied sub- 
jects, using the laws of gases, form the 
readiest means of clinching what may 
otherwise remain a mass of loose and 
ephemeral ideas. Sample cases should 
be worked in the class room. After the 
pupil’s exercises have been corrected, it 
will be found advisable to discuss them 
with the class.” This is just as true now 
as when Alexander Smith stated it in 
1904, 

An article which I think very apropos 
appeared in the Journal of Chemical Edu- 
cation for August, 1933. This article 
was entitled “The Characteristics of the 
Ideal Numercial Problem,” by Alex C. 
Burr, of the Massachusetts Institute of 
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Technology. What we may expect to 
accomplish by the skillful use of this de- 
vice Dr. Burr describes in his article. 
First, he says, “To illustrate, fix in mind, 
and make quantitative principles and 
methods treated in lecture and in text. 
Second, to test effectively and conven- 
iently a student’s knowledge of the sub- 
ject and grasp of essential points. Third, 
to encourage logical thinking and meth- 
odical procedure on the part of the stu- 
dent. Fourth, to give the student prac- 
tice in handling and criticizing experi- 
mental data.” I think problem solving 
is the best training for that thing we call 
reasoning, if that be capable of being 
trained. Our educational processes seem 
to be based so much on fact acquiring and 
not fact using, thus putting such a load 
on the memory. Then we test to see 
how much has been forgotten. If the 
student can solve problems, we may be 
sure that some of the information has 
been assimilated and facts are being used. 
When there is an opportunity to get away 
from mere memory processes in chem- 
istry we should do so, for so much of the 
work has to be done by memory. 


For high school work I do not like to 
use mathematical formulas if that can be 
avoided, in the solving of problems. I 
think it better to show the reasons for 
each step, then let student work 
out the problem himself. It seems to me 
there is nothing especially gained in sub- 
stituting numerical data for letters in a 
formula, then doing the indicated arith- 
metic, unless the student be taught how 
to derive the formula. 


In taking up a new type of problem 
we should have an intensive drill till we 
are certain every student has had full 
opportunity to understand the funda- 
mentals of this type, then give carefully 
selected sets for home work. When re- 
turned they may be passed around for 
class grading, explained by some capable 
student or the instructor, then turned in 
for final checking by the instructor. This 


class correction should not take over ten 
( Continued on page 8) 
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Sycamore Township High School 


In presenting the subject of “Chem- 
istry Museum Displays,” it is assumed 
that the majority of elementary chem- 
istry teachers are interested in newer 
means or devices for making the high 
school students’ first meeting with 
chemistry a more pleasant and profitable 
experience. It is to such teachers who 
have been searching for further means 
of vitalizing the subject matter of 
chemistry that the following remarks are 
directed. 

For the past several years the opin- 
ion of authorities in the field of chemi- 
cal education has been that there is a 
great danger of high school chemistry 
becoming too highly technical, with in- 
sufficient emphasis being placed upon 
the acquisition of knowledge which may 
prove useful to the majority of the stu- 
dents. We are guilty, (to a certain de- 
gree) of “cramming” an enormous 
amount of chemical theory into the 
minds of our unfortunate students in a 
desperate attempt to make chemists out 
of them all. 

There is no lack of evidence to show 
that this attitude is not justified by ex- 
isting conditions and that the college 
preparatory objective is unworthy of the 
attention it has been receiving. One 
investigation has shown that less than 
one high school chemistry student in 
four will ever continue his study of 
chemistry in college and only five in a 
hundred will take two years of college 
chemistry. From this data it appears 
that a good share of our teaching has 
been misdirected and that we must give 
more attention to the adaptation of our 
instruction to the needs of the 75- 95% 
who do not expect to continue the study 
of chemistry in college. ; 

It is my firm belief that the elemen- 
tary high school course should be so ar- 
ranged that the student will be given 
valuable training in the ability to appre- 
ciate the contribution of chemistry to 
modern civilization, and a store of in- 
formation that will be of some function- 
al value when he has finished, whether 


Chemistry Museum Displays 
WALTER HAUSWALD 


he continues in college or not. 


Sycamore, Illinois 


With this thought in mind a plan 
was undertaken in the chemistry de- 
partment of the Beardstown, Illinois 
High School, which has to a surprising 
degree stimulated interest and apparent- 
ly brought about a more keen apprecia- 
tion of the contributions of chemistry 
to our present mode of living. 

In brief, the plan consisted of arrang- 
ing and presenting a series of displays 
of chemical materials and products in 
an order paralleling. that in which the 
various materials were discussed in the 
organization of the course. In setting 
up this plan, the first problem was to 
determine the subjects upon which these 


museum displays could be made. To f 


solve this problem a comittee of several 
students was appointed to draw up a list 
of chemical subjects which would lend 
themselves to this type of work. 

A second problem was that of secur- 
ing materials for use in the displays. 
Many samples of the elements, com- 
pounds and manufactured products 
used in the displays could either be 
found in the laboratory store room, or 
purchased at local retail stores. How- 
ever, in some cases it was necessary to 
write to several manufacturers who very 
kindly cooperated by supplying samples 
of raw materials and certain of their fin- 
ished products. 

A third problem was the construction 
of a suitable show case. Two boys in- 
terested in woodworking were assigned 
the task of drawing plans and in a short 
time had prepared a suitable display 
case triangular in shape and designed to 
stand on a corner notebook rack at a 
height of about 36 inches. Several 
scraps of white pine and two pieces of 
discarded window glass served as the 
chief materials. The following dimen- 
sions will serve to indicate the approxi- 
mate size of the completed case: 
heighth at rear, 12 inches; front, 8 inch- 
es; length of sides, 25-inches; and front, 
37 inches. The completed case was paint- 
ed inside with flat white paint and fin- 
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ished on the outside in harmony with the 
dark woodwork of the room. Since the 
corner of the room did not receive a 
great deal of natural light an electrical 
hghting system was incorporated into 
the design of the case. This consisted of 
four six-volt automobile bulbs mounted 
in a trough-shaped reflector of bright red 
tin plate and fastened to the underside oi 
the wooden strip used to hold the top and 
front pieces of glass in place. While 
this display case has served quite well 
in this one instance it is to be under- 
stood that the design might well be al- 
tered to suit the available room space 
and any other controlling factors. 

The report of the committee chosen 
to select subjects for displays indicated 
a little more than thirty different sub- 
jects had some possibilities. From this 
report a list of twenty-five was chosen 
and a schedule arranged so that a separ- 
ate and distinct display could be present- 
ed each of the last twenty-five weeks of 
the school year. 

Teams of two students each were 
made responsible for procuring and ar- 
ranging all materials for each display, 
and on the day of presentation one stu- 
dent was given an opportunity to make 
a short talk before the class—pointing 
out the most interesting features of the 
display. 

The actual arrangement of materials 
within the display required careful 
thought and planning. In many cases 
powdered or crystalline materials were 
used; and, in order that these substances 
might be shown to the best advantage, 
they were placed in small conical piles 
on paper of contrasting color, cut in ap- 
proximately two inch squares. Small 
clear-glass specimen bottles were ob- 
tained from a chemical supply house and 
used as containers for the various li- 
quid samples on display. The names of 
the various materials used in the ex- 
hibit were printed in India ink on small 
white cards cut to uniform size and fold- 
ed so that the printed surface was held 
upright. These cards were placed next 


to the materials as a means of identifica- 
tion. 
The following are a few of the sub- 
jects used during last school year: 
Sodium and Potassium and their com- 


pounds, Sulfur and Its Uses, Nitrogen 
and Nitrogen ‘Compounds, The Phos- 
phorus Family, The Halogen Family, 
Free Carbon, Combined Carbon, Fuels, 
Petroleum Refining, Calcium and _ Its 
Compounds, Linoleum, Aluminum, Cer- 
amics, Cement, Glass, Leather, Bakelite, 
Iron and Steel, Alloys, Products from 
Corn, Textiles, Pulp and Paper Produc- 
tion, Paint and Varnish, Oxides, -and 
Carborundum. 

Near the close of the school year sev- 
eral students suggested that these dis- 
plays all be set up at one time as an 
exhibit of the work of the chemistry de- 
partment. To do this it became necessary 
to make a wall-board model of the dis- 
play case for each subject in the exhibit. 
Several boys went at the task and in a 
short time turned out twenty-five exact 
models of the original case. Some of 
these were painted black and others 
white; the white being more satisfactory 
for displaying black and darker colored 
materials. 

Several students interested in pho- 
tography suggested that these display 
models be photographed and preserved 
as a record of their work. 

Some of the apparent worthwhile 
outcomes of this student activity are: 

First: Small groups of students are 
given the opportunity of discussing and 
working with actual chemical materials. 

Second: If properly organized. this 
activity may offer a motivating influence 
and at the same time provide for the in- 
dividual differences in the abilities and 
interests of the students. 

Third: To set up accurate displays 
requires that the student read widely 
concerning some special phase of chem- 
istry, which gives valuable training in 
the use of reference materials; and 
serves to enlarge the reading tastes of 
the individual. 

Fourth: Valuable information is pre- 
sented in a visual manner which un- 
doubtedly contributes to the students’ 
appreciation of chemistry. 

Fifth: This activity serves as a 
means of bringing the chemistry course 
to the attention of the student body and 
the community, and in that way remove 
much of the mystery usually associated 
with the subject. 
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PHYSICAL SCIENCE PROGRAM 


HIGH SCHOOL CONFERENCE—UNIVERSITY OF ILLINOIS, URBANA, ILLINOIS 
Friday, November 22, 1935 
GENERAL SESSION, 9:00 A. M., Physics Buiding 
Chairman — Allen R. Moore, Director of Natural Sciences 
J. Sterling Morton High School, Cicero, Illinois 


9:00 Some Contributions of Chemistry and Physics to Aviation — Major Walter K. 
Burgess, U. S. Army Air Corps, Rantoul, Illinois 


9:50 Nuclear Physics—R. F. Paton, Associate Professor of Physics, University of 


Illinois 


10:50 Some Practical Suggestions for the Teaching of Physical Sciences 


Francis 


D, Curtis, Professor of Secondary Education and the Teaching of Science, 


University of Michigan 


11:30 Round Table Discussion, led by Professor Francis D. Curtis 
Luncheon, 12:15 Noon, Newman Hall, 602 East Armory Street 
Arranged for members of Illinois Association of Chemistry Teachers 
(See note below concerning reservations) 


CHEMISTRY SESSION, 2:00 P. M., Physics Building 
Held in conjunction with the Illinois Association of Chemistry Teachers 
Chairman — H. P. Leighly, Rantoul Township High School, Rantoul, Illinois 
2:00 Class Participation Exercises vs. Individual Laboratory Experiments in High 
School Chemistry—Thomas M. Barger, Illinois State Normal University 


High School, Normal, Illinois 


2:50 Aims and Activities of the Illinois Association of Chemistry Teachers,—Pro- 
fessor Howard W. Adams, Illinois State Normal University, Normal, Ill. 

3:00 Suppementary Materials for Enriching High School Chemistry, — Walter E. 
Hauswald, Sycamore Community High School, Sycamore, Illinois 


3:10 Liquid Ammonia as a Reaction Medium (demonstration),—Dr. L. F. Audrieth, 
University of Illinois, Urbana, Illinois 


Note: 
Urbana, 


Illinois. 


The cost is 45 cents per plate. 


Reservations should be made in advance by writing Mr. Glen Tibu.y, Usbana High School, 


To go to Newman Hall for the luncheon, 


from the physics building, go west one block to the stop light, then four blocks south to library, 


then west one block. ) 


Dues — you may become an active member of the Illinois Association of Chemistry Teachers by 
sending your 50 cents to the Secretary-Treasurer, Mr. H. L. Slichenmyer, Bloomington High School, 


Bloomington, Illinois 


now doing. BE AN ACTIVE MEMBER. 


It is easier to mail one dollar and pay your dues for two years as seve.al ae 


Training Physical Science Teachers — Reedy 
(Continued from page 1 ) 
terest him will be stressed more or less 
unconciously. I know a man, trained as 
an agricultural chemist, who was placed 
in charge of a high school course in 
chemistry. He favored his hobby, and 
his students learned almost nothing but 
“barnyard chemistry.” I have heard of 
a photographer who turned chemistry 
teacher. As might have been expected. 
his teaching lay mainly in the field of 


photo-chemistry, and while his students 
( Continued from page 10 ) 


USING NUMERICAL PROBLEMS 


( Continued from page 5 ) 
minutes and in the majority of cases it 
will be honest. It is true that students 
may help each other in home work, so 
that the paper turned in may not be the 
product of the student whose name is 
signed to it, but the unreliable student 
will sooner or later be detected in prob- 
lem quizzes. One day each week should 
be regarded as problem day, when the ma- 


jor emphasis should be on problems, for- 
( Continued on page 12) 
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Champion 


Sillimanite Laboratory 


Ware 


Lasts Longer 


ILLIMANITE or Mullite laboratory ceramic ware differs from “ordinary” chemical 
porcelain ware in composition, since all of the quartz and part of the clay are re- 
placed by one of the Sillimanite minerals. This replacement of quartz with a substance 
that possesses a constancy in volume on heating, produces a ware having high resistance 
to breakage from heat or mechanical shock. Fatigue is practically absent. Other desir- 
able characteristics, such as greater thermal conductivity, higher melting point of the 
body, greater chemical inertness of the body, and a greater uniformity in the shape of 
the resulting articles, are attained by the replacement of quartz with the Sillimanite 
mineral, 


When Sillimanite minerals mature at the proper temperature in the ceramic body, 
Mullite, having the formula of 3A1,0,2SiO,, is formed in long needle-like crystals, which 


lace together to give unusual strength to the fired body. These crystals are not con- 
fined to the body, but grow into the glaze forming a strong permanent bond between it 
and the body. Sillimanite laboratory ware never shows splintering of the glaze because 
the glaze always “fits.” 


Sillimanite chemical laboratory ware in all the usual sizes and shapes familiar to the 
chemical laboratory is manufactured to sell at the same prices that have been established 
for the best grade of chemical porcelain. We believe that the opportunity to purchase 
a superior product at no greater price is one to be accepted as a real bargain opportunity. 


For Complete Listings with Prices, Ask for Bulletin 113A 


CentRAL Sorentirre Company 
LABORATORY SUPPLIES 
Apparatus Chemicals 
New York - Boston - CHICAG O-Toronto-Los ANGELES 
1700 IRVING PARK BLVD., CHICAGO, ILLINOIS. 
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Training Physical Science Teachers — Reedy 
( Continued from page 8 ) 


learned much about the technique of de- 
veloping, fixing and printing, they learn- 
ed next to nothing about valence, formu- 
la making, reactions, and so forth. Col- 
lege training goes far to eliminate this 
unfortunate individualism upon the part 
of the instructors. by standardizing the 
training of teachers by giving them more 
or less identical training. 


It is frequently charged against col- 
lege-trained teachers that they know too 
much; that they have impossible ideals 
in their teaching. Such criticism is some- 
times just. I recall a case where a teach- 
er spent his “year off” in a large univer- 
sity studying physical chemistry, and on 
his return he tried to visit his new 
attainments on his students, with very 
doubtful success. I presume that there 
are many similar cases, for they usually 
arise from a frailty that is distinctly 
human. But may I insist that the troub- 
le is not due to the teacher knowing too 
much; rather it is due to a lack of proper 
appreciation of values, or in some cases 
to an inflated ego. Such teachers are not 
necessarily ruined by advanced work. 
What they need is to be called into the 
office of the principal, where the latter 
should, in a very kindly but positive 
fashion, remind the teacher of such things 
as objectives and limitations in high 
school teaching. If this is not sufficient, 
a change should be made. Advice from a 
wise principal has saved many an ambi- 
tious young teacher, who afterwards 
found that his advanced work helped him 
to “understand what he knew about a 
subject,” and thereby make his classroom 
work clearer and easier. In cases where 
a young teacher persists in parading his 
erudition, I doubt if he was ever a real 
teacher, even before he made his foray in- 
to advanced work. Something is lacking 
in his makeup, and sooner or later he will 
develop a temperament and _ disqualify 
himself in some other way. Perhaps thes 
precocious youngsters should be promot- 
ed into college work where, as some 
would have us believe, an abnormal ego 
and a bounding temperament are the 
prime qualifications for professional rank. 
The present requirements for physics 


and chemistry teachers in the State of 
Illinois is 16 semester hours in physical 
science, 8 of which must be in the course 
taught. For chemistry teachers this re- 
quirement is usually met by a two-semes- 
ter course in general chemistry. I hold 
that such a course should be required in 
all cases. This is necessary to provide 
adequate training in valence, reactions, 
and the simpler calculations of the 
science. A single semester is not suffi- 
cient, for that would provide no training 
in the metallic elements which constitute 
a large part of the high school course. 
Judging from the average student taking 
the Freshman course at the University of 
Illinois, I think that this may be accepted 
as a minimum, but by no means ideal re- 
quirement. In several cases I have de- 
clined to write letters of recommendation 
for teaching positions for students who 
have made satisfactory marks in general 
chemistry, for I felt that they did not 
know enough to teach the subject satis- 
factorily. I can easily believe that te» ~h- 
ers with no more than eight semescer- 
hours of college chemistry are “in hot 
water” most of the time. They may try 
to “bluff by,” but high school students are F 
far too bright not to spot a bluffer, and 
the teacher’s usefulness is seriously im- 
paired. Next to a course in general 
chemistry, I would urge a course in col- 
lege physics, so as to familiarize the 
teacher with the behavior of gases, heat, 
electricity, and so forth. In addition to 
these I think a course in qualitative 
analysis is desirable, not only to enable 
the teacher to handle the numerous un- f 
knowns referred to him, but especially for 
the drill in reactions which such a course 
affords. I also suggest a survey course 
in organic chemistry, for this subject is 
becoming more and more important in 
the field of applied chemistry. If I may 
add another chemistry course, I would 
make it a course in industrial chemistry, 
for the sake of the insight it gives into the 
utilitarian side of chemistry. 


It may be outside of the scope of the 
subject assigned to me, but there is 
another minimum requirement in high 
school chemistry that I want to mention. 
That is laboratory equipment. The other 
day I heard of an accredited high school. 


( Continued on page 14) 
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suffi- Thus commented a chemistry instructor on examination of the new Chemistry 
1ining Workbook by Charles E. Dull. And the orders came in faster than the comments. 
stitute Prepared by a master hand in the field of high school teaching, Chemistry Workbook 
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clamps are necessary. 


tubing. 


platinum electrodes sealed in. 


NO BROKEN ELECTRODES. ..... 


Hoffman Lecture Apparatus 
with Ronneberg Mercury Cups 


The enlarged cross-section shows how simply the Ronneberg 
mercury cups permit connection to current supply wires. 
The wires are simply hooked over the edges of the cups and 
dipped into the mercury, thus making contact without twist- 
ing or breaking of the platinum lead wires. 


To keep the platinum foil in an upright position, the platinum lead wire 
is spot welded to the foil and no solder is used. The wire is then further 
strengthened and held in a rigid position by being sealed in glass 


No. 3501. Hoffman Electrolysis Apparatus, with mercury cup connections. 
On support stand, with three clamps. 


No. 3501-A. Glass part only for above ___-_--_-- 


No connecting 


Rigid 


--- $13.00 


Wilkens ~Anderso 


ompany, Chicago 


111 North Canal Street 


Franklin 8380 


USING NUMERICAL PROBLEMS 
Charles Gooding 


( Continued from page 8 ) 


mulas and equations. Part of the labora- 
tory time may well be spent in these ex- 


ercises. Assignments should be mimeo- 
graphed if possible; if not, they should be 
placed on the board for students to copy. 
I want to repeat again that to be valuable 
problem solving should be a regular part 
of the teaching program, and should last 
throughout most of the year, no matter 
what topic is being studied. 

The teacher should build up a collec- 
tion of problems which he knows will fit. 
Too much reliance should not be placed 
on the textbooks as in many cases it does 
not seem to be well adapted to the 
subject being studied at that time. 
Plenty of material may be found in regu- 
lar problem books in supplementary text 
books, in the text book being used, or the 
problems may be made. A large list of 


problems should be accumulated and filed 
in a suitable note book along with plenty 
of equations and formulas. The problems 
should be catalogued into various types 
to comply with the principles to be illus- 
trated. The first type is the well known 
gas correction form, using th laws of 
Charles and Boyle. If the pupil under- 
stands the laws it should not be difficult 
for him to see that by arranging the 
temperature and pressure corrections as 
fractions he can get his corrected volume 
greater or less than the given volume in 
accordance with the law. For example, 
if the gas be heated, he expects a larger 
volume according to Charles’ Law, there- 
fore puts the larger absolute temperature 
above the line in the fraction and the 
smaller absolute temperature below. In 
multiplying this will give the answer 
greater than the given volume. Royles 
law states if the pressue be decreased the 
volume is increased, so here the student 
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also puts the larger barometric pressure 
above the line. Why water vapor pres- 
sure should be subtracted from the baro- 
meter pressure should be explained. 


Next, the study of atomic and molecular 
weights, the main idea is the actual 
weight relation between the elements, 
atomic weights being ratios which may 
be expressed in grams or other weight 
units, the arithmetical figures being the 
same. The mole should be emphasized. 
In the third type the peculiarities of gases 
are especially brought out, with Gay Lus- 
sac’s law and Avogadro’s explanation. 
The gram molecular volume should be 
made clear to the students, using a box if 
necessary, and if possible make the stu- 
dents understand that the formula weight 
of any gas in grams will just fill this box 
under standard conditions. Data based 
on Victor Meyer’s or Dumas’ experiments 
should be used as the basis for many 
problems. These two should be the sub- 
ject of a demonstration talk, which 
should make the problem much easier to 
comprehend. Also here vapor density 


should be taken up and also specific gravi- 
ty problems if they are to be studied at 
all. 

We should be well down in the first 
semester by this time and have done 
considerable work on equations. Weight 
relations should be easy to understand 
and usually give little trouble to most 
students. Volume from weight is more 
difficult, but if the concept of the G. M. 
V. has been put across so it sticks, there 
should be no insuperable difficulty here 
either. 

During the second semester there 
should be more drill on the equation 
type with the major part of the empha- 
sis on equations and formulas, occas- 
sionally having problems of each type so 
none will be forgotten. 


If a carefully thought out program of 
problems can be followed throughoutt 
most of the year I believe our teaching 
will gain in logical presentation and re- 
sult in clearer thinking and a more 


permanent retention of the important 
facts. 


A NEW CONDENSER 


1. Non-breakable metal inlet and outlet 
tubes set in molded rubber caps. 


lar tubing stock. 
3. Molded rubber caps reduce breakage. 


The condenser can be carelessly 
placed on a stone table-top and no 
glass part touches the table. 


with metal inlet and outlet tubes. 
Length, mm. .......... 250 300 
75 


All parts are separately listed. 


1515 Sedgwick Street 


Patent Pending 
The New “STRAIGHT-JACKET” CONDENSER 
SPECIAL FEATURES 


2. Jackets replaceable from your regu- 


No. 4941—STRAIGHT-JACKET CONDENSER. Complete with molded rubber caps and 


90 1.00 1.25 1.80 2.75 
Quantity Discounts — 10 or more 10 percent; 50 or more 20 percent; 100 or more 25 percent 


This new “STRAIGHT-JACKET” Condenser is available through all Laboratory Dealers. 
Established 1880 


W. M. WELCH SCIENTIFIC COMPANY 


4. The inlet and outlet tubes can be set 
at any convenient angles. 


5. Real economy—low initial cost. All 
parts replaceable and interchange- 
able. Low replacement cost of all 


glass parts. All glass annealed and 
polariscope tested for strains. 


400 500 600 750 900 


Write for complete circular. 


Chicago, Illinois, U. S. A. 
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Training Physical Science Teachers — Reedy 
( Continued from page 10 ) 
in which the laboratory equipment con- 
sisted of a table, a kitchen sink, and a few 
bottles donated by a neighborhood drug 
store. With the aid of alcohol lamps the 
students were trying a few experiments, 
though necessarily omitting some of the 
work generally required in high school 
courses. In such cases as this, I really 
feel that the school should drop chemis- 
try from its program until it is able to 
give it efficiently. Another unfortunate 
situation has come to my attention. In 
one of the larger towns of the state, the 
school board made no appropriation for 
chemistry supplies. The teachers were 
told that they would have to get along on 
such supplies as were left over from last 
year. As might be expected, the labora- 
tory was short on such indispensable re- 
agents as the common acids and most of 
the commonly used salts. The teachers 
planned to ask each of the students to 
contribute 50 cents or more toward a fund 
to buy the necessary supplies. I have 
not heard how well the scheme has 


worked out, but I doubt if much money 
was raised in this way. Again I raise 
the question, should not this school dis. 
continue its work in chemistry until it 
can do it in an acceptable way? 

I think that I am fully sympathetic 
toward schools that have been hit by the 
depression. Still I do not feel that hard 
times constitutes sufficient reason for 
lowering educational standards. What- 
ever we do, let it be firstclass. The 
educational leaders of Illinois worked for 
years to bring our schools up to their 
present excellence, and all this advance 
can be wiped out in a single year by low- 
ering our standards of high school prep- 
aration. If the budget of a school is not 
suffcient to continue the program of 
previous years, curtail the program, and 
not the standards of scholarship. Most 
of our high schools offer courses for more 
than the requisite 16 units required for 
entrance into college, and such schools 
should effect the required saving by 
omitting such subjects as may be indi- 
cated by low registration and poor facili- 
ties for instruction. 
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Chemistry 


Complete Equipment 


THE 


Laboratory 
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|) 1735-43 N. Ashland Avenue 


PROMPT DELIVERY AND QUALITY CHEMICALS AND 
CHEMICAL LABORATORY SUPPLIES 


Chicago Apparatus Company 


John J. Miner, Representative in Illinois 
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Fundamentals of 
Chemistry 


Revised and Enlarged 
by 


Gray, Sandifur, and Hanna 


Psychological organization — from concrete to abstract. 
Study of recent developments and research in Chemistry. 
Complete outline summaries at the end of every chapter. 


Compliance with the recommendations of the College Boards. 


General Chemistry For 
Colleges 


Herman T. Briscoe 


Professor of Chemistry, Indiana University 


Applies chemistry to everyday life. 
Gives complete study and teaching equipment. 
Integrates the “new chemistry” with the old. 


Emphasizes understanding rather than Memorization. 


Houghton Mifflin Company 


2500 Prairie Avenue Chicago, Illinois 
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“Congratulations !’’ 


Early this year the chairman of the department of chemistry in one of the well 
known mid-western universities wrote the editor of the JOURNAL OF CHEMICAL 
EDUCATION: 


“Congratulations not only on the excellent 
appearance of the ‘Journal’ but also on the 
splendid material you are putting forth 
every month.” 


The average teacher with limited time and library facilities would find it exceed- 
ingly laborious, if not impossible, to prepare the logical organizations and lucid presenta- 
tions of modern facts and theory that are set forth in the JOURNAL. Its articles are 
clear and concise, varied and timely and are non-technically enough presented to be of 
maximum value. They contribute to a more general outlook on the science, a better 
correlation of existing data, point out the breadth of application of those facts and 
theories and emphasize their utility in instruction work. 

In short, the JOURNAL OF CHEMICAI, EDUCATION is a perpetual textbook 
of chemistry, enabling the chemist, the teacher, the student, and others to acquire the 
well-rounded, seasoned cultural background so necessary to success. 

To get full value from the significant and stimulating articles and discussions in 
the JOURNAL, insist on keeping a file of your own individual copies. You will find 
the monthly issues a veritable storehouse of information. 

Mail the coupon immediately and in addition to entering a year’s subscription to 
the JOURNAL, we will send you a copy of PRACTICAL EVERYDAY CHEMISTRY— 
a $5.00 value for only $3.75. PRACTICAL EVERYDAY CHEMISTRY is a fascinating 
book that sells regularly for $2.00, giving hundreds of priceless, “how-to-make-it” formulas. 


Mail the Coupon Today! 


Journal of Chemical Education, 
20th & Northampton Sts., Easton, Pa. 

Please enter a year’s subscription to the JOURNAL of CHEMICAL EDUCATION 
in my name and also send me a copy of PRACTICAL EVERYDAY CHEMISTRY—a 


$5.00 value for the remarkably low price of $3.75. A remittance in full payment is 
enclosed. 


Nov. °35 
SUBSCRIPTION RATES 


CT] 1 Year for $3 [_] 2 Years for $5.00 [_] 3 Years for $7 
Canadian Postage 50 cents a year extra; Foreign Postage $1 a ‘year extra . 
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